Impaired working memory by repeated neonatal MK-801 treatment is ameliorated by galantamine in adult rats.
Early life blockade of the NMDA receptor by using MK-801, a non-competitive NMDA receptor antagonist, induces behavioral changes that mimic several features of schizophrenia. In the current study, we first examined the effects of neonatal MK-801 treatment in male Sprague-Dawley rats on locomotor activity, prepulse inhibition and spatial working memory in adolescence (postnatal day 35, PND35) and adulthood (PND63). Next, we investigated the effects of an acetylcholinesterase inhibitor, galantamine, on working memory deficits induced by MK-801 treatment. Rats were treated with either saline or MK-801 (0.25mg/kg twice daily) at PND 5-14, and the long-term behavioral effects were investigated. MK-801 treated rats showed moderate working memory impairments in adolescence but a pronounced deficit in adulthood. However, locomotion and prepulse inhibition at two life stages were not affected by this treatment. Systemic administration of galantamine (1mg/kg) 30 min before each training session significantly improved neonatal MK-801-induced working memory deficits in adulthood. In conclusion, these results suggest that the neonatal MK-801 treatment-induced selective working memory deficit is related to a change in brain cholinergic systems.